Characterization of Hydroxymethylation Patterns in the Promoter of β-globin Clusters in Murine Fetal Livers.
DNA methylation of 5-methylcytosine (5mC) is a key epigenetic regulator in mammals; the dynamic balance between methylation and demethylation affects the transcriptional activity of β-globin. However, the dynamic cytosine methylation of β-globin in vivo during the different stages of embryogenesis and in developing liver has not been fully established. 5-Hydroxymethylcytosine (5hmC) is a newly discovered epigenetic modification that is presumably generated by oxidation of 5mC by the ten-eleven translocation (TET) family and it has not been fully identified in β-globin clusters. Here, we determined the 5hmC modifications in the promoter of murine β-globin from fetal livers during normal embryonic development with the methods of bisulfite (BS) and oxidative bisulfite (oxBS)-based pyrosequencing techniques, with the combination of methylated DNA immunoprecipitation (MeDIP) and chromatin immunoprecipitation-quantitative polymerase chain reaction (ChIP-qPCR). The results characterized the 5hmC modification at the CpG sites of -426, -388, and -151 of ɛ(y) promoters and -50 and -487 CpG of β(h1) from transcriptional start sites from E15.5 and E17.5 livers, while 5hmC modification was not observed in the adult β-globin promoters. These observations were validated by the induction of TET transcription after being treated with a potent demethylating agent 5-azacytidine, and TET-mediated hydroxymethylation of ɛ(y) and β(h1) from E13.5 livers was also confirmed in our study. These results suggested the 5hmC modification in promoters of ɛ(y) and β(h1) and indicated that the 5hmC modification is essential for the β-globin switching before the embryonic globin reactivation.